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SOVIET CAPABILITIRS IN GEODESY THROUGH 1967

A, Conclusions snd Summery

Gsedetic éperationa within the USSR are jointly plsmned ard controlled
by ‘o orgenisations ~= one civil (GUOK) énd one military .(VTU) = which
have complex substrustures scattered throughout the country. In the paétg
geodetic educational institutions have turned out an sbundant minber of
enginesrs and theoreticians, and todey the USSR has no lack of compstent
geodetic porsonnol capable of cerrying on all essentisl tasks. Firaet-
order ‘iorizonﬁal control covers at least twoethirds of the area of the
wnn‘try The Sovists dla*;m to nave the potential capability for adding
aver lﬂ,OCuD new standard contml stationa per year. In 1942-45, the
hordsontal net was readjusmi to the nesy Kraaavaskiy ollipasidsy curreatly
the net is again undergoing readﬁustment, partly beoasuwse of the conversion
of the Buropsen satellite nets to the Soviet datum. The Soviets have s
strong interest in establishing conneétions bhetweon thelr datum and both
the Eux“opeam Datum and the North Americen Datum. It is believed that
the raquiremen‘as of tho ICBM program for accurate positioning belween
:midaly' SQparatad points on the earth's surface has given grest impetus to

. theorotical geodesy and pravimetyy.  The Soviets will undoubtedly
e:;q)isit’ the artificial espth satellite for geodotic purposes in ardeﬁ
to gain more preaisé knowledge of the. parameters of the earth's sise and
shape. They aré not likely to change their policy of withholding es-
sential geodetic date and topographic maps from the rest; of the world as

long as pregent political tenslons contimue.
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B, Orgsnization, Plamning, sud Comtrol

Baglc durveying end mapping of the country at large is centralized
in the Chief Administration of Geodesy and Cartography (commenly referred
to as GUGK, abbreviated from the Russisn form of its name), which works
in coneert with the Military Topographic Administration (VTU) of the
Avmy General Staff and probably also with the Hydrographic Administration.
Other surveying and mapﬁing units function as parts of individual

- ministrier, administrations, or frusts; but all-are,.' subject to _the
centralized plang, programs, specifications, and supervision worked
out Jointly by GUGK and VTU.

GUCK is a closely integrated orgenization including, in addition. .
to the conventional technical and administrative units, many
functional diVisions;. One policy=making body, the Collegium, reviews
the resegrchvactivitias of the organizaticn and formulates its research
programs. Another, the Gouncil, coordinates the activities of the
various yovernmenw crganizat*ons (including Lhe military) engaged in
‘car%ographiu and geodetic WOfkq ;&mong the divisions of GUGK are a central
archivee for the custody of &ll data; a unit that publlishes geodetic
1nd carbograpnic literature; a certral ‘research ingtitute; and a factory.
for the pxﬁduﬂtlon of geodetic dn( other mappling instruments. GUGK alsO'
maintaing 12 aerial-photographic and geodetic esuabllshments and 12
cartographic plants for the analysis, compilation, and printing of
‘topographic maps. |

The organization of VTU also includés tmany different
divisions«-a production service (VIS); a faculty for advanced geodesy

at the Englneering Academy; a seientific ressarcz institute; on
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ingbtrument production plant; 12 torﬁograp_hic units; 7 geodebic units;
3 aerial photographic units; 12 geodeble and cartographic units; and
a field training and testing camp.

C. Extent and Adequeey of Present and Future Nesearch Faeilitles

Résaarch in geodesy and cartography is carriéd out in many
institutions throughout the USSR. In the past 10 vears, great impetus
has been given to gecdetic research by problems arising in connection
with (1) the applir=tion of szerial photography %o mapping, (2) the
testing of new electronic surveying methods, and (3) the aﬁﬁicipated
geodetic pains to be derived through the wse of artificial earth
satellites. The Central Scientific Research Institute of Geodesy,
Nerisl Surveying and Cartography (TsNIIGAIK), located.i:nﬂogegwg-is a
huge complex organiZation devoted to all phagaé of gecdaﬁid reséarchn
The Soviet Academy ~f Sclences wlso has research institutes scatbered
throughout the USSR, the greatest conceusrations of which are around
Moscow and Leningrad. Recent reports indicate that a special Institute
of Mathematics (under the Acadeny of Seiences) has been established in
Moscow ané”is-doihg all the theurevical work copnected'with +he orbits
of artificial earth satellites; The Soviets are quick io create new
institutes for work on specific proviems that do not fit into the
existing organization. Current research tracilities in geocdeszv appear
to be entirély adequate to handle the heavy load of further
readjustment of existing nonxrol, <tong with the many new astro-geodetic
investigations occasioned by the orbitting of an artificial earth

‘aatallite,
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Ta Qualityg_@uantiggf_gnd Effectiygﬁﬂtilization_of Manpower

» 4,

Soviet geodsey today engsges a vast nmamber of workers (estimated
at 15,000 to 20,000) representing all levels of training and
experience from field work through abstract theoretical research.
During the pest LO years, st*ung govermmenm, swoport has sttrachted
many young people to peodesy as a 1life profession. Exeeptionalwﬁtud@nts
gre given special encouragement and inducemsnt to develop their
capabilities to the ubtmost. The number of women performing laboratory
tasks snd aven surveying in the field is surprisingly large. The
gsteblished training sysbtem appears to be providing sufficient
manpower to meet the current need for geodesists since high-level
Soviet sources have indicatéd that there is no lack of comneﬁent
geodatic personnel in the USSR today. Sovied tﬁ&areﬁiciaqs working
on the figure of the earth and on "rav;mmurlc pr@olema are vecognlzed
throughout the vorid as being among the topmost authoritieq in their
rrofession. In no other nstion does there seem Lo be such awid ;nterest
in advanaing QOﬂCuiu and grevxbnuloﬂal theory to meet the chdllanyp
of determiming st1ll more precisely the values of the paramaters
wnich rela%e uo th; giaa and shape oi tha earth. |

o JOViet Objectiveqp Mﬁdﬂf Ae%vevemenusp Trends, and Fuuura

”apaoliitzes in ﬁﬂSiC Resenr h

=]

1. Firsteorder Control

The Soviets ave curreﬁtiy extending firatuorder'horizontad;
control from the mein castewest nat'in the southern part of Siberia
northward aleng the prineipsl river vellsve to the Aretic. The
witimate objestive is complete coverage of the USSR, Mors than
two-thirds of the sres of the USSR iz now provided with
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fivebeorder control, and standard trisngulatim stations {(fivste and
secondecrder) now number more than 320,000, Coutrol in the remaining
ungurveved part of Siberié can be established at any tfmé within the
next 10 :mars as the need for it arises. The Soviets claim to have the
ingbrumsnts and manpower required to‘ac‘d more than 10,000 new
trianguiavion stations per year. As it now stands the Soviet net is the
most recent and one of the largest of the world's prinelpal horizontal
control nots. Tt represents a major theoreticsl and practiesl peodetic
achievement, accomplished very lerpely within the last L0 vears. Soviet
horizontal control was: readjusted in 1942<L5 and was referenced to the
new ¥ragovekly ellipsoid 'éay a new projection method for the transfer

of points from the earth's surface to the ellipsoid. Relative
positioning acouracy between widely separated pof;.nts is egltimated at
1:100,000. snother general readjustment of firsteorder conmtrol is
spparently new in progress and should be completed within a yeay or two.

2. ERragovskiy Tlllpsoid

The Kra&:ovskiy ellipsoid, adopted i‘dr “he Soviet Union :!.n 1946,
fits ﬁhe vagh aret of the USSR much betiter than the Bessel ellipsoid,
wiiich was abandoned. The caléula-tion of the nev elllpsoid was
aceomplished by the Soviebs hefbre World Yar IT. They had exswmined the
quegtion of "th earthis triexiality and decided that the biaxial
¢l1ipaoid approximeted the geold closely enough for practicsl purposes.
’i‘ﬁe Soviets sre keeping a very watchinl eye upon gll geodetic work
elaswhere in the world that might contribuite to a refinement in the
valuvesg for the carth's semi-major axls and flattening. In tne years

irmediately shead, the range of uncertainty connected with these values .
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should be narroweds A waristy of new celestial methedg which are now
noing tesbed, will wrovide the geodesist with different means of approach

Lr=024

o The provliems The Soviebs, however, appavently have no speciel

g3

LN 2.7,

£

sivantage over the Wegt in the application of celestisl methed

devermination of a betier "best fittineg ellipscid.”®

. GLogtrol Nets of European Satellibes

~

The irnbegration of the geodetic nets of the Furopean Satellites
with the gecdetic gystem of the USSR has been in progress since 1952,
Compiete integration by 1959-60 is a major Soviet objective. Most of the

id work has already been done. The whole Scviet Bloc in Furope will

Piel

thus be referenced t0 a single gecdetic datum with ke indiisl polut at

ulkove in the USSR, This conversion %o = unified system hss introduced

il ehanges in the reodetic coordinstes of control pointe throughout

%
L il

a5 <]

sateliite areas. Maps that follow Soviet earbographic stendards end

crn based on the new coordinstes are now being prepareds. lor Bash

BHETIR

wsrrs Ghe topographic series at 1:25,000 is almest completeds Although

the conversion $o the Soviet geodetic sysben satisfies the imedizte need

R

oz wninterrupted large-scale map coverage of the Burcpean BHloc ares, a

X

&f more rigorous mathematical readjustrent of the Sovbloc

fipateorder control is definitely planned and probably will be carried

suh during the next 10 vears.

1. Dommection with the Furopean Datum

o

With the establishment of a singié debum for all Sovbloe areas
in eastern Furope, the way became clear for a possible gecdetic comnection
with the recently readjusted Furopean Datum wesh of the Iron Curtain.

& Lol =) TN

=5 coeodssists are thoroughly familisr with the readjustmernt of the
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Turopesan Datum that has been carried oﬁf by US and “Yest German geodesists.
The new Furopean Datum has been generally accepted by the cmm‘tries
involved, although it is realized that there are compromising inaccuraclies
in some of the older triangulation nets. Testern Eurvpe now has a
unified gecdetic szystem to which the Soviets caon make = theoretical tie.
We believe that a major objective of the Soviets is the regolving of the
differences between the two datums in order 4o obtailn relative geodetic
positiong of far-removed points on both sides of the Iron Curtain.

The geodstic positioning accuracy required for the launching of
intermediate~ m& long-range missiles to all parts of Furope can be
secured only after a conmnection 1s made between the two dé.tums.

5. Bering Strait Connection

For many years, the Soviets have dreamed of z connection
tetween the Soviet and North American datums across the Bering Strait.

It seems probable that the Soviets already have made a preliminary

. connection by gerial photogra.phy,' cr they may covertly heve made direct

by about 1960 the Soviets would be interested in making the comnection
jlointly' with the United States. A tie scross the strait would improve
the relative positioning accuracy of Soviet launchings sgainst US tergets.
Any Jjolrt US-USSR operatiov to make the Bering Strait gecdetic comnection
would be distinetly to the advantage to tho USSR unless sn agreement

is made for the exchange of the first-order control data coverding areas
extending several hundred miles on either side of the strait. Ve
consider Soviet interest in the Bering Sirsit connection an indication
that?%%%mrder control now extends to the strait or will within a

few vears.
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dedal Torth Satellites

The ertificial earth satellite successifully lsunched from the
USSH on by Oct.ober 1957 wan the first of @oasiblzz' a dozen esrth sabellites
that the Soviets will attempt Lo lauvnch f@r scgiezﬁ,i:‘«i"c purpoges during
the Inberpabtionsal Gﬁgﬁh;}?sziszé,?, Tear. '.So far, the Soviets 'f’s**ve not
veveaslsd the nature of eny. gravitvy experiments to determine ziirqsnaﬁlj the

erighions in the ssvth's exterior gravity field that thoy might stbempt

5
“ d

through the vse of & satellite. They are confident, ‘h severy that the
sorth sotellite will evenbually provide a means of determining the gravity
eronaiies and fiattening of the sarth. YWe believe Lhab the atudy of
esrth sateiiite orbits will, indeed, evenibuaily lead to geodetle pains
concearning tre earthis gravity field. At present the problem seems o
ba twofolds first, the satellite must be established in a nearly
clrcular orbib=-preferably several thousand miles abuve the earth'a
surface and wust be trackable by optical or other means; second, many
seeurate determinetions of the satellite’s peﬁii;ﬁ.dlt mist be nade from
shavlons all over the earth so that a precise orbli orer a nelected
period of time can be computed. It is frem 'ﬁh@ analysis of the nrecisely
detormined orbit that loeal gravity anomalies and the earth’®s flattening
ean be obbaineds. The c¢ritieal ‘cpera%icm is the diming and aceuracy of
Lhe observation of the satellite's position. Since Soviel chbservations,
i far as is known, are limited to a network of stabions within the
“ SimowSoviet Bloc, the Soviets would have to rely upon observations by
obher m%m, chiefly fr&.m the United Stoles aebh 1;izroughéu'i’. the world,
‘ believe that improvement in the relative .méﬁz,:@ca'zinfg of ﬁm

ilarge continental hovrizontsi-control nete of the world will be among
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the firet of pgeodetic gpins to be devived from ecarth sebellitem. This
can be accceplished by sisultencovs obasrvations of the sabellite from

wdely sspersbed stobions. Despibe conbinued Sovieb reluctince 4o ovw

3

epsrate dn the planning of earth satellite prograns for geodetic purposes,

s believe the USSR will derive no gréater geodebic gain thern the U2
feow envth sabellite analysls during the next 10 vesrs.

{o  Gommadst Chipg

Got much is heard of geodetic vrogresy m Commeniet Chinm, ®Pldld
aguiyment fran the USSR and Fast Germeny hos been senb indo the sres fop |
wavrying on the usvel epsrations of surveying and lewelmga Undoubbedliy
o wogran fashionsd aﬁ‘éar the Soviet patbtern will be developsd and will
syenvually result in dapendeble geodstic conbrol for Chims. Thus the
Sovlet &aﬁ:*m will in time é*ﬁabz*mw the greater part of the Asien centiosud,

Geodetie persomnel hue bean exchonsed between Cemmumvist China sod the

(USSR, and the whole geodebie operation in Chinma is probably wader elose

Cmwrweilisnes by top Soviet geedeslsts. The Soviets have mohably neds
eravity cbaervations to considerable depth inside Comwmmist Chine v owder |
B0 faciiibate the detormingbion of peoidal profiles and wndnistions sarpas

+he border.,

By  Gravity Determinations

Porn then sny other country, the Sovieb Unilon basz ubilised the
sxbensive exdsting gravity coverage of the comtyy to peovide defisetion
arles and gooidal heighte dn the esteblishwont of horizoatal eentrol.

-

Yueh stress is placed wpon determining by grevimeiric metheds he copponante
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a¢ vhe deflection angle ab the inibisl point. The program calling for
1 gravity observation per 1,000 sqma:v?e i lometers, or a tobal ‘of more
fhan 20,000 observations in the USSR, has long been completed. Gravity
. povarage of the Soviet Union, therefore, is uniform and complete.
Thousends of observsl leng have glso been wade st sea with pendulum ape
parsbug of the Vening Meiness type. Craviby anslysis provides oms ma‘bhod‘
of dotermining the fiattening of the earth, provided represantabive
daba frem ali over the cavyth are svallable. The Soviete are gesking
eravity data whevewey cbgorvabtlons ave koowm to have been made. Soviet
politlesl leadesrs, however, regard gravity dsta as having military
gipmificancs. | Conseguently, Soviet sclendbists vho individuzlly favor
an erehange bf such dada with the West are eonpletely @V@rmlg&{ and no
gravity deta are relessed outside the USSR.

| 1% gesws probable that, within a few years; nothods wow wnder de~
veloprent will facilitate guicker and move accurate determinatione of
gravliiy et goe. The Sovicts ave lnown to be working on spparetus for
gach m.aemufézam'&s, and they glao are congidering the possibility of
neasuring gravity in sirplenes.. ‘1‘}1@5 variation of gravity with eltitude
must be studied in conjunction with the flight of lomgerazge bellisbic
wiseilen. The Soviets have mede meny gravity deverminations throughe
oudb the Arvebic ares and ab present sve Including grevity measuranents

weh ether I0Y obsarvations taken in Anterctiecs.
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%» Tesgte with Eiectronic Hatance-tlessuring Apparstus

Seviet gecdesists have studied the use of slectro-spiicel
appavatug for distence mesguremsnt im checking the sides of the
hoﬁimxrtsl costrol nek. Their methed of wodulsting light weves by

parallel Mm ¢condensors is similar to that employed by the |
Pargstiand gmdime@ar, but they have made some modifications which
M’iﬂi’t measurementa $o be teken in the b‘rightmaé of day. In 15%%,
Smrl.@&, work oh the valocdty of 1ight in veeuo ylelded s value of
299,793.9 * 1.0 kn/sec, which i sbout l.h km/sec higher tham
the averzge of severzl recent daterminsbiouns by Wegtern obaervers.
Wa belisve that in the years iﬁamiiatelﬁr ehead, ths Soviets will
porsue o the utnost the dmleyﬁent -of elecironic and optical spe
varabus i‘ér distance measvrement as an eszortiel gmlmimry %o any

progent
wajor resdjustnent of thely/ firet-order not,

10. Sovicht Policy of Withhomingﬂ_t}eadatiq Daﬁg
Recognising the military 55.@'§,ficmcé of positional and

gravimetric dsgta, especially in atvaining terget accurssy for the

ICBY, the Soviebts over the pset 20 ma’eé have peralstently withheld

all geodebie data and ';:opag_rap_hie naps of the USSK from oi;héx* nations

of ihe world, They have Ghus imgroved their defense capsbility in

the eveat of war by denying to other nations the mat@rj.als most necessary
for the plaming of offense ageirat the Soviet Union. ‘i‘he wixwiplw af
wide aad unrestrictsd ddsseningdion ‘&h?u.u hag hitherte govermed aaimﬁis@*e :3.11
the exchanze of sclentifa ﬂa‘ga hes hesn sidewacked by Soviet politiesl

and military leaders as baainu swmnﬁm te considerations of dafma@
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Tndividusl Soviet scleontists have hinted reeently that the ﬁSSR
will goon yelsx ite controls and allow the release of gecdetic and
gravinatrie 4ats perteining to the Soviet Union. 'Eﬁidently a s‘téuggle
hag been going on inside the country bfa‘l_;men the scientisets and the
allitexy osver the question of the releasle of selentific data. The
wilitery definitely have the upper hend in ﬁhi_a watter. We believe
that Boviet polley of withholding gecdetic date and topogrsphic meps
will continue in the yesrs shesd -~ 28 long &s internstionsl tensions

rapain at or nsay their present lavel.

¥. Satellite end Chinese Communist Support in Besie Regearch

| Theﬁ?e‘ti:eal support to Sovieh geodesy is can*isﬁbuteé by geodesists
from Bast Gexmavy, Poland, Czechoslovakis, and Hungery whose research
emulates *if.h.e Seviseﬁ intersst in further refining the Wters of the
eaxth. Tae very sizeble program of eonverslon to the Scviet geodetie
systam, wileh confronts all the satellite countyies, has occupied the
athention of theixr geodesists elmost eompletely. There is no indieatica
‘oi“ geodetie reseavch by Communist Chins. |

G. Gaps in Intelligence in Production of Tals Monograph

The woeb seute intelligence need is for recent hrge-se.gle neps
of the Soviet Unlon and Setellite countries, Other gaps in ouvr
intelligence on Soviet geodesy end gravimetry, as they affect in ove
way or encther the ICEM, include lack of information on the following:

(1) Soviet estimate of the relstive geodetic positloping error
2% the target for the ICBM. |

{2) Soviet estimte. of the potentiel target error due to

gravlity enomalles along the flight path of the ICHEM.
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{3} The possible existence of a Soviet current geodetie
comnesblon seross Bering Birait.

{h} Boviet met!:mda of effecting intersontinentsel ties when
different geodebic datums ave involvéé.

{5) Soviet coryection fectors in making the conneseblon with
‘the new Buropean Datua. |

(6} The present snd future Soviet program for grevity obgervations
at gea in Soviet svbumarines. ‘ ' - »

(7} The organizationsl strueturs of Soviet geodesy, both militery

end eivil.
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